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============

**What was known?**

Melanoma is one of the most lethal malignancies with a high propensity for regional and systemic spread.

Melanoma is a neoplastic disorder produced by malignant transformation of the normal melanocyte. Cutaneous melanoma (CM) accounts for only 4-5% of skin cancers but causes majority of deaths from skin cancers.\[[@ref1]\] Majority arise de novo and only 23% arise from pre-existing nevi.\[[@ref2]\] CM disproportionately affects whites over blacks.\[[@ref3]\] These statistics are based on incidence rates in the Western world where CM is common. Although, the incidence of skin cancers in India is lower as compared to the Western world, because of a large population, absolute number of cases is estimated to be significant.\[[@ref4]\]

Diagnosing CM at an early stage is the key to improved prognosis. In most Western countries, this knowledge has encouraged prevention and early detection.\[[@ref5]\] The American Joint Committee on Cancer (AJCC) recently established a new staging system based on a large study that included 30,946 CM patients.\[[@ref6]\] Recent data suggest that depth of invasion, ulceration, age, sex and anatomical location are the adverse predictors of survival in CM.\[[@ref7]\] Surgery remains the mainstay of treatment. Adjuvant radiotherapy has a role in decreasing loco regional recurrence (LRR).\[[@ref8]\] No current systemic treatment regimen has shown conclusive benefit.\[[@ref9]\]

In spite of being a surface malignancy and more amenable not only to early detection, but also to a potential cure, CM has a lower overall survival rate compared to other skin cancers due a high propensity for regional and systemic spread.\[[@ref4]\] A better understanding of prognostic factors in CM has evolved over the last decade. These prognostic factors can, therefore, identify distinct subgroups of melanoma patients with respect to recurrence and metastatic risk which affects the survival rates. Treatment outcome and follow-up data about survival is scarce from the Indian population. Hence, this study was undertaken to know the treatment outcome and to evaluate patient factors, tumor factors, pathologic variables and adjuvant treatment as predictors of LRR and distant metastasis of patients treated at a tertiary care regional cancer center.

Materials and Methods {#sec1-2}
=====================

Patient records of 68 patients with CM treated at surgical oncology department at a regional cancer center between January 2006 to December 2010 were reviewed retrospectively and analyzed.

Patients were first evaluated in the outpatient clinic by a team of surgical oncologists and they underwent treatment according to the protocol decided by the same team. Apart from history and detailed clinical assessment, diagnosis was done with biopsy and the pretreatment work up included routine blood examination, chest X-ray and ultrasound abdomen. Imaging studies (Contrast enhanced computer tomography/Magnetic resonance imaging) were used only in locally advanced lesions to assess the extent of local infiltration and metastasis. Ultrasound of the abdomen was used to evaluate any visceral or lymph nodal metastases. In patients with enlarged regional lymph nodes, fine needle aspiration cytology was carried out to look for regional spread.

Operative procedures varied according to the site and local extent of the disease. Width of surgical margins varied between 1-2 cm according to the depth of the lesion. For patients with CM of the extremities, where the disease had completely encased the neurovascular bundle or infiltrated bones, amputations were performed. In patients with positive margin, re-excision of the scar tissue and tumor bed was carried out. For large surgical defects not suitable for primary closure, reconstruction using split thickness skin grafts were performed. In primary setting, comprehensive regional lymph node dissection was performed if there was clinical evidence of nodal involvement, and was done prophylactically in patients with tumor depth \> 4mm. In secondary setting regional lymph nodal dissection was done on regional nodal recurrence.

Adjuvant radiotherapy (50Gy/25\# over 5 weeks) was given in cases with positive tumor margins, with locally advanced growths and in patients with positive nodal disease. Adjuvant systemic therapy was given in patients with nodal involvement. After completion of treatment, all the patients were followed up at three monthly intervals to look for relapse of disease. Chest X-ray and ultrasound abdomen was done every 6 months.

Patient factors, tumor factors, pathologic variables and adjuvant treatment were investigated as predictors of LRR and distant metastasis and results were analyzed.

Results {#sec1-3}
=======

Skin cancers constituted 1.13% of all cancers (475/42180) treated in the surgical oncology department at our institute between January 2006 and December 2010. Among skin cancers malignant melanoma accounted for 21% (100/475) of cases. Out of 100 CM patients, 68 patients were treated surgically and remaining 32 patients with palliative care as they presented with advanced stage. Only these 68 patients who were surgically treated were analyzed for predictors of LRR and distant metastasis.

Mean age of patients was 51.8 years (range 19-81 years).44 were men and 24 were women (M:F; 1.8:1). Most patients presented with swelling (44) and/or ulcer (30) or blackish pigmented lesion (14). Nineteen patients had undergone some form of intervention outside before being referred, with wide local excision being the most common. Six patients had preexisting nevi, two patients had Xeroderma Pigmentosa \[[Figure 1](#F1){ref-type="fig"}\] and one patient had albinism.

![A case of Xeroderma Pigmentosa who developed multiple cutaneous melanoma over head and neck region](IJD-59-241-g001){#F1}

Most common site of involvement was local extremity (55). Distribution of primary sites is summarized in [Table 1](#T1){ref-type="table"}.

###### 

Distribution of primary sites

![](IJD-59-241-g002)

Sixteen patients (23.5%) had regional lymph nodal involvement clinically.

Most of the patients underwent wide local excision (57 patients). Eleven patients underwent amputation (ray amputation in six patients, below knee amputation in three patients and Syme\'s amputation in two patients). Management of primary lesion is summarized in [Table 2](#T2){ref-type="table"}.

###### 

Management of primary lesion

![](IJD-59-241-g003)

Immunohistochemistry was positive for HMB-45 (Human Melanoma Black) and S-100 in all patients. Three patients had margin positivity. Most of the patients had tumor thickness of Clark\'s level V and Breslow\'s depth \> 4 mm. Clark\'s levels and Breslow\'s depth is summarized in Tables [3](#T3){ref-type="table"} and [4](#T4){ref-type="table"}, respectively.

###### 

Clark\'s level distribution

![](IJD-59-241-g004)

###### 

Breslow\'s depth distribution

![](IJD-59-241-g005)

Forty nine patients underwent lymph node dissection either in primary setting (29 patients) or secondary setting (20 patients). Forty three patients had involvement of nodes. Thirty patients had extracapsular spread. Twelve patients received radiotherapy. Out of which five patients received palliative radiotherapy to brain, four patients received adjuvant radiotherapy to primary site and three patients received adjuvant radiotherapy to nodal site. Thirteen patients received one of the following regimens (cisplatin + dacarbazine, dacarbazine + interferon, cisplatin + vinblastine + dacarbazine, interferon, Immuvac or Tamoxifen) as systemic therapy.

Median follow-up of 16.5 months (1-68 months). Thirty four patients (50%) had LRR and 28 patients (41%) had distant metastasis. Mean duration for LRR was 9.1 months. Most common site for LRR was regional nodes (22 patients) \[[Figure 2](#F2){ref-type="fig"}\], followed by skip lesions (in transit metastasis) in nine patients \[[Figure 3](#F3){ref-type="fig"}\]. Different sites of LRR are summarized in [Table 5](#T5){ref-type="table"}.

![A post-operative case of cutaneous melanoma of left ring finger who developed loco regional recurrence (skip lesions and regional nodes)](IJD-59-241-g006){#F2}

![A case of cutaneous melanoma of lower extremity who developed skip metastasis](IJD-59-241-g007){#F3}

###### 

Different sites of LRR

![](IJD-59-241-g008)

Mean duration for distant metastasis was 12.1 months. Most common site for distant metastasis was lung (13 patients), followed by brain (seven patients). Occurrence of distant metastasis is summarized in [Table 6](#T6){ref-type="table"}.

###### 

Different sites of distant metastasis

![](IJD-59-241-g009)

Patient factors, tumor factors, pathologic variables and adjuvant treatment were investigated as predictors of LRR and distant metastasis. Both LRR and distant metastasis was seen more in female patients, age \> 40 years, head and neck and chest wall site, Clark\'s level IV and V, Breslow\'s depth \> 4 mm, involvement of lymph node and presence of extracapsular spread. Distant metastasis was also seen more in patients with LRR than who did not. Presence of ulceration did not increase the incidence of LRR or distant metastasis in our study. Adjuvant radiotherapy decreased the incidence of LRR. Systemic therapy did not affect the incidence of LRR or distant metastasis. Predictive factors for LRR and distant metastasis are summarized in Tables [7](#T7){ref-type="table"} and [8](#T8){ref-type="table"} respectively.

###### 

Predictive factors for LRR

![](IJD-59-241-g010)

###### 

Predictive factors for distant metastasis

![](IJD-59-241-g011)

Discussion {#sec1-4}
==========

At our regional cancer institute skin cancer comprised 1.13% of all cancers (475/42180) in our study period. Among skin cancer, malignant melanoma accounted for 21% of cases. Although there has been no significant increasing trend in the age-adjusted incidence of skin cancers in Indian patients, but in the Western countries, the incidence of skin cancers, especially of malignant melanoma has been rising for the past 40 years.\[[@ref10][@ref11]\]

Various studies have evaluated predictive factors for LRR and distant metastasis like age, sex, site, presence of ulcer, tumor thickness and lymph node involvement.\[[@ref12][@ref13]\] However, tumor thickness and anatomic location has been the subject of extensive debate concerning their significance and stratifications. In the present study, evaluation revealed tumor thickness, lymph node involvement, extra-capsular spread, body site, sex, and age as significant prognostic factors, whereas ulceration and adjuvant systemic therapy did not seem to have an independent significant effect on the prognosis of CM.

Older patients present more frequently with thicker and ulcerated melanomas and many studies have reported age to be an independent prognostic factor.\[[@ref13][@ref14]\] Similarly in our study patients with age \> 40 years had higher LRR (52.6%) and distant metastasis (45.6%).

Previous studies have shown that women have a better prognosis compared to men.\[[@ref15][@ref16]\] In Studies by Balch *et al*. and McKinnon *et al*., in addition to the patient\'s age, sex (males with poorer prognosis than females) and anatomic site (trunk and head and neck sites with poorer prognosis than extremities) correlated significantly with survival, although their χ^2^ values were much lower compared with those for melanoma thickness and ulceration.\[[@ref17][@ref18]\] Our study showed that LRR and distant metastasis was more common in women.

In a series of 5,093 patients by Garbe *et al*. with invasive primary CM, locations that were associated with a significantly higher risk of death included the back, thorax, upper arm, neck, and scalp.\[[@ref19]\] Similarly, in our study, patients with head and neck and chest wall location had higher LRR (80%) and distant metastasis (80%).

The general management of primary melanoma lesions is surgical resection. However, there is a role for definitive or adjuvant radiation therapy in certain histologic variants including, lentigo maligna, desmoplastic melanoma, or neurotropic melanoma and for palliation of unresectable primary disease.\[[@ref8]\] Post-operative adjuvant radiation may be delivered with 2-3 cm margins around the resected lesion if margins are inadequate, or following resection of a locally recurrent lesion, as this can substantially reduce subsequent local recurrences.\[[@ref8]\] Our study also showed that adjuvant radiotherapy decreased the incidence of LRR (28.5%) compared to patients who did not receive adjuvant radiotherapy (52.5%).

No current systemic treatment regimen has shown conclusive benefit. Clinical trials combining chemotherapy have produced promising response rates in single arm, single-institution studies, but have never demonstrated an improvement in overall survival compared with single agent chemotherapy in multicenter randomized trials. Given the increased toxicity associated with such regimens, the modest improvements in progression free survival and absence of a survival advantage limit their consideration as standard therapies. Similarly in our study systemic therapy did not affect the incidence of LRR or distant metastasis.

In the 2009 AJCC analysis, 5 year survival within sub-stages of stage III were 78%, 59% and 40% for patients with stage IIIA, IIIB and IIIC melanoma, respectively.\[[@ref6]\] Pathologically documented nodal metastases (by either sentinel or elective node dissection) are defined as microscopic, and clinically or radiologically documented nodal metastases are defined as macroscopic. Survival rates for these two patient groups are significantly different.\[[@ref13]\] Studies of the detection of submicroscopic levels of disease in lymph nodes are currently underway.\[[@ref20][@ref21]\] Similarly, in our study, patients with lymph node involvement had higher LRR (55.8%) and distant metastasis (60.5%).

Tumor thickness and ulceration have been considered as the most powerful independent prognostic factors in localized CM.\[[@ref6][@ref7][@ref22][@ref23]\] Tumor depth is measured in millimeters from the granular layer of the epidermis to the deepest tumor cell. Increased tumor thickness is associated with poor survival. In the 1997 version of the melanoma staging system, the cut-off point between a T1 and T2 melanoma was defined as 0.75 mm.\[[@ref24]\] In the 2002 AJCC system and 2010 AJCC system, melanoma thickness is stratified into four categories: ≤1.0 mm, 1.01-2.0 mm, 2.01-4.0 mm and \> 4.0 mm. In our study patients with depth \> 4 mm had higher LRR (55.8%) and distant metastasis (55.8%).

The Clark\'s level has been used to describe the anatomic involvement of the tumor within the cutaneous and subcutaneous structures. Level I is intra-epidermal growth with intact basement membrane, level II is invasion of the papillary dermis, level III is tumor involvement filling the papillary dermis and involvement of the junction between the papillary and reticular dermis, level IV is invasion of tumor into the reticular dermis, and level V is invasion of tumor cells into the subcutaneous fat.\[[@ref25]\] The 5 year survival rate is 95% for Clark\'s level II melanomas, between 80% and 85% for Clark\'s level III and IV melanomas and 55% for Clark\'s level V melanomas.\[[@ref23]\] In our study, patients with Clark\'s level IV and V had higher LRR (37.5%) and distant metastasis (51%). However, other studies have shown that Clark\'s level is not an independent predictor of outcome, even in thin melanomas.\[[@ref26]\] For tumors thicker than 1 mm, Clark\'s level is less predictive than ulceration, patient age, or anatomic location and also has limited utility.

Ulceration is defined histologically as the absence of an intact epidermis overlying a significant portion of the primary tumor.\[[@ref27]\] As noted above, the two most powerful independent characteristics of the primary melanoma are ulceration (which was not included in the older staging system) and tumor thickness. These factors are highly correlated with each other in previous studies which have shown that the incidence of melanoma ulceration rose with increasing tumor thickness, ranging from 6% to 12.5% for thin melanomas to 63-72.5% for thick (\>4.0 mm) lesions.\[[@ref6][@ref27]\] The presence of ulceration decreases survival in all tumor thickness categories. This observation led to the inclusion of ulceration as the second determinant for the T-classification in the new staging system and the only primary tumor factor to modify the prognosis of node positive disease.\[[@ref24]\] However, in our study presence of ulceration did not increase the incidence of LRR or distant metastasis.

Newer factors, such as vascular invasion may continue to refine the prognostic information gained by knowledge of the tumor thickness alone. Finally, genetic (such as BRAF \[v-raf murine sarcoma viral oncogene homolog B1\] mutation status) and molecular prognostic factors (such as reverse transcription-polymerase chain reaction) await further validation before they enter routine clinical use.

Conclusion {#sec1-5}
==========

CM is a rare disease at our center. Late presentation with advanced disease is a common feature in our environment. A better understanding of prognostic factors in CM has evolved over the last decade. Many of the prognostic factors are interrelated. The sex, age, site, thickness of lesion, involvement of lymph node and extra-capsular spread were important factors in predicting LRR and distant metastasis. The importance of ulceration as a prognostic factor has emerged in recent studies. However, in our study, presence of ulceration did not increase the incidence of LRR or distant metastasis. Our study also showed that adjuvant radiotherapy decreased the incidence of LRR, while systemic therapy did not affect the incidence of LRR or distant metastasis. In the near future, it is expected that several molecular genetic factors will become important as prognostic factors in melanoma. These prognostic factors can, therefore, identify distinct subgroups of melanoma patients with respect to recurrence and metastatic risk which affects the survival rates. Though the rarity of the disease limits the feasibility of clinical trials, a comprehensive, multi-institutional, prospective data collection would augment our understanding of risk-factors and prognostic factors as well as improve management of CM in Indian subset of patients.

**What is new?**

This paper addresses the lack of data in the Indian population on predictive factors for LRR and distant metastasis in CM.
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